Shear stress and vascular smooth muscle cells promote endothelial differentiation of endothelial progenitor cells via activation of Akt.
The structural and functional integrity of endothelium plays a pivotal role in the pathogenesis of cardiovascular diseases. Endothelial progenitor cells (EPCs) is a population of pluripotent cells, which have a crucial role in maintaining the integrity of endothelium, but the mechanisms regulating the differentiation of EPCs have not been understood completely. In this study, the effects of shear stress and vascular smooth muscle cells (VSMCs) on the differentiation of EPCs, as well as the role of Akt were examined in a coculture model. Human EPCs separated from cord blood were subjected to shear stress by using a parallel-plate coculture flow chamber. The expression of CD133, CD34, CD31 and von Willebrand factor of EPCs were assessed by a flow cytometry. Activation of Akt was detected by Western blot. Both shear stress and VSMCs increase the expression of endothelial markers, CD31 and von Willebrand factor (vWF), simultaneously, decrease progenitor markers, CD133 and CD34, of EPCs. However, the effect of shear stress on EPC differentiation was much more significant when VMSCs were presented. Akt was activated in EPCs by shear stress, VSMCs or both. When the activation of Akt was blocked with its inhibitor during EPCs exposed to shear stress, CD133 and CD34 expressions were upregulated and correspondingly CD31 and vWF expressions were downregulated significantly. The results demonstrate that shear stress and VSMCs promote endothelial differentiation of EPCs via activation of Akt, which provide a new insight to clinical application on the regeneration of the vascular endothelium.